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CHEMICAL KINETICS AND EQUILIBRIUM

Example

1. On the basis of collision theory, explain the action of a

catalyst on the rate of reaction

View Text Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_xBfI8sllW2wH


2. Hydrogen peroxide decomposes to water abd oxygen.

The uncatalysed reaction has activation energy of 86

KJ/mol. The activation energy value in the presence of

acetanilide is 112 KJ/mol and in the presence of  it is

49 KJ/mol . What conclusion can you draw from the above

observations ?

Watch Video Solution

MnO2

3. Assuming that  is a single-step

reaction, what will be the rate of reaction when the volume

of the reaction vessel is reduced of  of the initial value

? The original rate of reaction is 64 mol/L/s.

Watch Video Solution

2NO + O2 → 2NO2

1/4th

https://dl.doubtnut.com/l/_k3noXOYv5jeM
https://dl.doubtnut.com/l/_vgzZEhf5buvu


4. When two moles of hydrogen are heated with two moels

of iodine, 2.96 moles of hydrogen iodide are formed.

Calculate  for the reaction of formation of hydrogen

iodide.

Watch Video Solution

Kc

5. Calculate  for the following reaction if partial

pressures of  are 0.4,0.3,0.2, atm,

respectively. 

Watch Video Solution

Kp

NH3, N2 and H2

2NH3 ⇔ N2 + 3H2

https://dl.doubtnut.com/l/_1kk3ZHMIUtUY
https://dl.doubtnut.com/l/_HKBQPQab7HBQ


6. For reaction HI  value of  is ,

then value of  for .

Watch Video Solution

⇔ 1/2H2 + 1/2I2 Kc 1/8

Kc H2 + I2 ⇔ 2HI

7. In the reaction , the dissociation of 

was found to be 40 per cent at equilibrium when the

reaction is conducted in a 2 L container at 300 K. Find the

equilibrium constant and the number of moles of reactants

and products.

Watch Video Solution

N2O4 ⇔ 2NO2 N2O

https://dl.doubtnut.com/l/_Gs5Yi9ReiAli
https://dl.doubtnut.com/l/_jxFHVrijCsJY


8. (I) What is the effect of pressure on the equilibrium of

the reaction between nitrogen and oxygen to give nitric

oxide ? 

(II) In a reversible reaction, some amount of heat energy is

liberated in th forward reaction. Name the reaction . What

change in temperature favours the forward reaction ?

Watch Video Solution

9. A teacher, while revising asked Raman and Bose to sketch

a potential energy diagram for a reaction

.  for the reverse reaction is  KJ

and  of the forward reaction is 40 KJ. The graphs drawn

by both of them are X and Y, respectively . Between X and Y,

which graph is correct and why ? Also, explain why the

A + B ⇔ C + D ΔH −10

Ea

https://dl.doubtnut.com/l/_MSnNY7HUgcyn
https://dl.doubtnut.com/l/_cbobJn8LhLhw


Very Short Answer Type Questions

other one is wrong. 

View Text Solution

10. During the preparation of soap the addition of common

salt allows the precipitation of soap . Expalin the principle

involved (Soap is the sodium salt of carboxylic acid ).

Watch Video Solution

https://dl.doubtnut.com/l/_cbobJn8LhLhw
https://dl.doubtnut.com/l/_LewkHJ5zsLPs


1. Define instantaneous reactions.

Watch Video Solution

2. What are the units of rate of reaction ?

Watch Video Solution

3. The equation that describes mathematically the

dependence of the rate of rection on the concentration

terms of reactant is _____ or _____.

Watch Video Solution

https://dl.doubtnut.com/l/_0a1Jiq5HIm3K
https://dl.doubtnut.com/l/_yxCzVY1X4eUf
https://dl.doubtnut.com/l/_SlzpjpVFsr6m


4. For a reaction  is 0.01 mol/L is 20 s, what is

the average rate of reaction ?

Watch Video Solution

A → B, ΔCB

5. The reaction between Zn and  is an example for

_____ reaction.

Watch Video Solution

H2SO4

6. The activation energy for an uncatalysed reaction is less

than that for a catalysed reaction. What do you conclude

from the above statement ?

Watch Video Solution

https://dl.doubtnut.com/l/_F1FJR2NblQm0
https://dl.doubtnut.com/l/_evFnwB8AGvER
https://dl.doubtnut.com/l/_IbEyjiawHxdf


7. A _____ does not change the position of equilibrium

but______ the rate of backward as well as forward reaction.

Watch Video Solution

8. Give the general expression for a balanced chemical

equation by applying the law of mass action.

Watch Video Solution

9. When the reaction of synthesis of ammonia is carried out

with a mixture of hydrogen and deuterium , what are the

products obtained at the end of the process

h id l i

https://dl.doubtnut.com/l/_IbEyjiawHxdf
https://dl.doubtnut.com/l/_7BBTl3ATXewE
https://dl.doubtnut.com/l/_p7UcywqkNMRW
https://dl.doubtnut.com/l/_cYtblr001srB


Watch Video Solution

10. Write the equilibrium constant for the dissociation of

.

Watch Video Solution

CaCO3

11. In the reaction  if [A] is increased by

three then the difference in the rate is ______ of the initial

rate.

Watch Video Solution

A + B → C, rk[A],

12. What are the effective collisions ?

Watch Video Solution

https://dl.doubtnut.com/l/_cYtblr001srB
https://dl.doubtnut.com/l/_BW1Yv5nj6mCr
https://dl.doubtnut.com/l/_jog596K9bBwJ
https://dl.doubtnut.com/l/_t6Xz7Xf0Gbz5


Watch Video Solution

13. _____ enables any two systems to reach a state of

equilibrium more quickly.

Watch Video Solution

14. Define a reversible reaction. Give an example.

Watch Video Solution

15. What is meant by specific reaction rate ?

Watch Video Solution

https://dl.doubtnut.com/l/_t6Xz7Xf0Gbz5
https://dl.doubtnut.com/l/_FyJPl9NTIJ3H
https://dl.doubtnut.com/l/_xZn5366j9jHV
https://dl.doubtnut.com/l/_MIzNBOuhxMia
https://dl.doubtnut.com/l/_dtwVexEIV2v2


16. The value of equilibrium constant for a reversible

reaction is  . If the reaction quotient for the same

reaction is  , predict the direction of equilibrium

reaction.

Watch Video Solution

3 × 10− 2

5 × 10− 3

17. In the reaction  , if

initial concentration of hydrogen is kept constant and the

concentration of NO is doubled , the rate of reaction

increases by four times. This shows that rate is directly

proportional to _______.

Watch Video Solution

2NOg + 2H2 ( g ) → N2 ( g ) + 2H2O

https://dl.doubtnut.com/l/_dtwVexEIV2v2
https://dl.doubtnut.com/l/_CQml9cDJPhJo


18. The equilibrium  is not affected

by the change in _______.

Watch Video Solution

H2 ( g ) + I2 ( g ) ⇔ 2HIg

19. What is the effect of catalyst on the equilibrium state in

a chemical reaction ?

Watch Video Solution

20. Active mass of a solid is taken as ______ .

Watch Video Solution

https://dl.doubtnut.com/l/_SxdKO1y9rviM
https://dl.doubtnut.com/l/_qxJ4hpTaN6Is
https://dl.doubtnut.com/l/_fYrCxhCY5OeS


21. Ammonia dissociates to give nitrogen and hydrogen .

What happens if the pressure is increased on the system at

equilibrium ?

Watch Video Solution

22. What are the units for the rate of the reaction  ?

Watch Video Solution

A → B

23. If  for the formation of HI from  and  is 48, then 

 for decomposition of 1 mole of  is _______.

Watch Video Solution

Kc H2 I2

Kc HI

https://dl.doubtnut.com/l/_a70lzDw8sllS
https://dl.doubtnut.com/l/_C9TMBEf1LUVl
https://dl.doubtnut.com/l/_Yx96KRZyhf2K
https://dl.doubtnut.com/l/_cjy5Q2GiWWjK


24. The magnitude of ______ decreases in the presence of

catalyst.

Watch Video Solution

25. Give the units the  for the formation of 1 mole of 

 from its constituents .

Watch Video Solution

Kc

NH3

26. The chemical equilibrium is ………… in nature.

Watch Video Solution

https://dl.doubtnut.com/l/_cjy5Q2GiWWjK
https://dl.doubtnut.com/l/_bVtdp1WBEaIz
https://dl.doubtnut.com/l/_RIQG6uL2uDWj


Short Answer Type Questions

1. How are the reactions classified on the basis of rates of

reactions ? Give examples.

Watch Video Solution

2. What is the effect of temperature on the rate of a

reaction.

Watch Video Solution

3. Define reversible and irreversible reactions. Give

examples.

W t h Vid S l ti

https://dl.doubtnut.com/l/_MpwADKaRhHBQ
https://dl.doubtnut.com/l/_eQHbg78jGiaH
https://dl.doubtnut.com/l/_cyd0LOoXOBZi


Watch Video Solution

4. Discuss how the chemical equilibrium is dynamic by

giving graphical representation.

Watch Video Solution

5. What are the charactersitics of dynamic equilibrium ?

Watch Video Solution

6. How is it possible to make reversible reaction

irreversible?

Watch Video Solution

https://dl.doubtnut.com/l/_cyd0LOoXOBZi
https://dl.doubtnut.com/l/_P3MO07Q3fZEZ
https://dl.doubtnut.com/l/_CKwx8dkm9nu7
https://dl.doubtnut.com/l/_uuOxy2m5UL4R


7. Apply the law of mass action to the following equilibria : 

(i) Formation of  from  and  

(ii) Formation of  from nitric oxide and oxygen

Watch Video Solution

SO3 SO2 O2

NO2

8. How does a catalyst influence the equilibrium constant ?

Watch Video Solution

9. Product the shift in equilibrium when the volume is

decreased on the following equilibrium reactions : 

(i)  


(ii) 

PCl3 ( g ) + Cl2 ( g ) ⇔ PCl5 ( g )

N2 ( g ) + O2 ( g ) ⇔ 2NO ( g )

https://dl.doubtnut.com/l/_yCT85xhPCTnn
https://dl.doubtnut.com/l/_Lq51YKCOI8gM
https://dl.doubtnut.com/l/_iMmbTPJ5sVQ3


Essay Type Questions

Watch Video Solution

10. What are the applications of equilibrium constant ?

Watch Video Solution

1. State and explain the law of mass action. Apply it to the

following equilibria: 

(i)  


 


(iii) 

Watch Video Solution

H2 ( g ) + F2 ( g ) ⇔ 2HFg

(ii)NH4HSS ⇔ NH3 ( g ) + H2Sg

PCl5 ( s ) ⇔ PCl3 ( l ) + Cl2 ( g )

https://dl.doubtnut.com/l/_iMmbTPJ5sVQ3
https://dl.doubtnut.com/l/_baf2ST9eOGcJ
https://dl.doubtnut.com/l/_xJcxcmOGFepm


Level 1

1. If the rate with respect to  are

respectively 

 then the

corresponding chemical equation is 2NO 

Watch Video Solution

O2, NO and NO2

, , ,
−Δ[O2]

Δt

−1

2

Δ[NO]

Δt

+1

2

Δ[NO2]

Δt

+O2 → 2NO2

2. The slope obtained by drawing a tangent at time 't' on

the curve for the concentration of reactants vs time is

equal to instantaneous rate.

View Text Solution

https://dl.doubtnut.com/l/_VuwNYKswrYiI
https://dl.doubtnut.com/l/_XAzNA0Yi1bnK
https://dl.doubtnut.com/l/_gl1ONc7qTo1M


3. In an equilibrium , the catalyst increases th rate of the

forward reaction while decreases the rate of the backward

reaction.

Watch Video Solution

4. Threshold energy =energy of normal molecules +

Activation energy.

Watch Video Solution

5. An increase in pressure increase the rate of reaction due

to the increase in the number of collisions among the

molecules .

Watch Video Solution

https://dl.doubtnut.com/l/_gl1ONc7qTo1M
https://dl.doubtnut.com/l/_JYAnUDCB64LA
https://dl.doubtnut.com/l/_5I0rbFgWkl12


6. In the reactio :  , the

equilibrium state may be recognised by the constancy of

colour.

View Text Solution

NO2 + CO ⇔ NO + CO2

7. At equilibrium the reaction quotient is greater than

equilibrium constant.

Watch Video Solution

8. Equilibrium constant has a definite value for every

reaction at a given temperature . It is independent of _____

https://dl.doubtnut.com/l/_5I0rbFgWkl12
https://dl.doubtnut.com/l/_XFaMFi9kEDEB
https://dl.doubtnut.com/l/_7BwITO0Lssst
https://dl.doubtnut.com/l/_nLK6PsWsUT1A


and ______.

Watch Video Solution

9. The minimum energy that two molecules should possess

so that their collisions result in a chemical reaction is called

____ energy.

Watch Video Solution

10. Decomposition of phosphorous pentachloride is an

example of ________ equilibria.

Watch Video Solution

https://dl.doubtnut.com/l/_nLK6PsWsUT1A
https://dl.doubtnut.com/l/_H9pkd2gxQK5U
https://dl.doubtnut.com/l/_aYX2wRjudLvY


11.  changes with change in _______.

Watch Video Solution

Kc

12. ______ in temperature favours an endothermic reaction.

Watch Video Solution

13. The equilibrium constant of a reaction  if

the concentrations of A and B together is 0.8 moles 

and that of C is 0.6 mol  is ______

Watch Video Solution

A + B ⇔ 2C

L− 1

L− 1

https://dl.doubtnut.com/l/_d40vI9fsLvpi
https://dl.doubtnut.com/l/_PuJfsalG5Ljg
https://dl.doubtnut.com/l/_lWoiLm81VaDf


14. If  for the formatiion of ammonia is 2 , 

for decoposition of ammonia is ________.

Watch Video Solution

KC mol− 2L2 Kc

15. If , which of

the following is the corresponding reaction ?

A. 2/3 A + 2/5 B  3/7 C

B. 2/3 A +5/2 B  7/3 C

C. 3/2A + 5/2B  7/3C

D. 7/3C + 5/2 B  3/2A

Answer: A

h id l i

r = = =
−3

2

Δ[A]

Δt

−5

2

Δ[B]

Δt

+7

3

[ΔC]

Δt

→

→

→

→

https://dl.doubtnut.com/l/_1BYvBA3Ysdht
https://dl.doubtnut.com/l/_k7s6lRQzjFiG


Watch Video Solution

16. In the reaction  Heat , which of

following conditions is suitable to get a good yield of NO ?

A. Increase in temperature

B. Decrease in temperature

C. Increase in pressure

D. The addition of a catalyst

Answer: A

Watch Video Solution

N2 + O2 ⇔ 2NO −

17. Which of the following is true ?

https://dl.doubtnut.com/l/_k7s6lRQzjFiG
https://dl.doubtnut.com/l/_5QpRggp26mOE
https://dl.doubtnut.com/l/_sz3tXz21uQxY


A. In an endothermic equilibrium reaction, activation

energy required for a forward reaction is higher than

that for a backward reaction.

B. To an endothermic reaction, activation energy

required to forward reaction is lower than that for a

backward reaction.

C. Activation energy required for both forward and

backward reactions is same in equilibrium.

D. No activation energy is required for an exothermic

backward equilibrium reaction.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_sz3tXz21uQxY


18. The equilibrium constant for the given reaction, 

 is given by :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

CaCO3 ( g ) → CaOs + CO2 ( g )

Kc =
[CaO] ⋅ [CO2]

[CaCo3]

Kc =
[CaO]

[CaCO3]

Kc = [CO2]

Kc =
[CaO]

[CO2]

19. For the chemical reaction to occur

A. the reaching molecules must collide with ecah other

https://dl.doubtnut.com/l/_p6zB7fTVyync
https://dl.doubtnut.com/l/_W56uyDHsKjaQ


B. reacting molecules should have sufficient enegy at

the tie of collision.

C. reacting molecules must be properly oriented

D. all of the above

Answer: D

Watch Video Solution

20. If an activated complex is formed in chemical reactions

according to the collision theory, which of the following is

true with respect to its stability ?

A. It is highly stable because it has high energy

B. it is less stable because it has lower eneryg

https://dl.doubtnut.com/l/_W56uyDHsKjaQ
https://dl.doubtnut.com/l/_q1kW65lmUmfK


C. It is less stable because it has high energy

D. None of the above

Answer: C

Watch Video Solution

21. The equilibrium constant for the reaction

 and 

are k and  , respectively, the relation between k and  is

A. 

B. 

C. 

D. 

N2g
+ O2g

⇔ 2NOg NOg ⇔ + N2 ( g ) + O2 ( g )

1

2

1

2

K1 k1

k = (k1)
2

k = ( )
2

1

k1

k2 = k1

k1 = ( )
21

k

https://dl.doubtnut.com/l/_q1kW65lmUmfK
https://dl.doubtnut.com/l/_ZDJdas0fzPh3


Answer: B

Watch Video Solution

22. With respect to the equilibrium reaction . Which

of the following graphs indicate the highest  value ?

A. 

B. 

C. 

A ⇔ B

Kc

https://dl.doubtnut.com/l/_ZDJdas0fzPh3
https://dl.doubtnut.com/l/_16PlC1x9clok


D. 

Answer: C

Watch Video Solution

23. Equlibrium position of which of the following reactions

is not affected by change in pressure ?

A. 

B. 

C. 

I2 ( s ) + 5F2 ( g ) → 2IF5 ( g )

FeO ( s ) + CO ( g ) → Fe ( s ) + CO ( g )

2Cu(NO3)2 ( s ) → 2CuO ( s ) + 4NO2 ( g ) + O2 ( ( g ) )

https://dl.doubtnut.com/l/_16PlC1x9clok
https://dl.doubtnut.com/l/_4HHOuSBrpEyT


D. 

Answer: B

Watch Video Solution

N2O4 ( g ) → 2NO2 ( g )

24. The equilibrium constant  is  for the reaction 

 


The rate constant for the forward reaction K is , the rate

constant of backward reaction is

A. 

B. 

C. 

D. 

Kc 102

AB + C ⇔ AC + B

106

104

108

10− 4

1

100

https://dl.doubtnut.com/l/_4HHOuSBrpEyT
https://dl.doubtnut.com/l/_IS8UHBV5ZWLE


Answer: A

Watch Video Solution

25. Which among the following is the graphical

representation of a reaction is the  for the forward

reaction is twice the activation energy of the I step and

activation energy of the II step is half of the I step

A. 

B. 

ΔH

https://dl.doubtnut.com/l/_IS8UHBV5ZWLE
https://dl.doubtnut.com/l/_t02jIuRW4Fgb


C. 

D. 

Answer: C

View Text Solution

26.  KJ 


In the above reaction, how can the yield of product be

increased without increasing the pressure ?

A. by increasing temperature

2SO2 ( g ) + O2 ( g ) ⇔ 2SO3 ( g ) + Q

https://dl.doubtnut.com/l/_t02jIuRW4Fgb
https://dl.doubtnut.com/l/_60ob0C7KY9qh


B. by decreasing temperature

C. by increasing th volume of the reaction vessel

D. by the addition of the catalyst

Answer: B

Watch Video Solution

27. For a reaction  , it is found that

doubling the concentration of both the reactants increases

the rate to eight times that of initial rate but doubling the

concentration of B alone doubles the rate. Then the order

of the reaction with respect to A and B is

A. 0,3

2A + B → 2AB

https://dl.doubtnut.com/l/_60ob0C7KY9qh
https://dl.doubtnut.com/l/_9X0WiNujcN53


B. 0,2

C. 2,1

D. 2,2

Answer: C

Watch Video Solution

28. In the reaction , the degree of

dissociation of  increases with the

A. increase in pressure

B. Decrease in temperature

C. increase in volume

D. presence of catalyst

N2O4 ⇔ 2NO2

N2O4

https://dl.doubtnut.com/l/_9X0WiNujcN53
https://dl.doubtnut.com/l/_N1lXIIO8XMbu


Answer: C

View Text Solution

29. Identify the correct sequence of steps in an experiment

to show the effect of temperature on the rate of the

reaction.(1) Measuring the volumes of  gas liberated in

the two test tubes. 

(2) Heating the test tube B by  


(3) Comparison of relative volumes of  liberated in test

tubes B and A. 

(4) Addition of same concentration of HCl ot the two test

tubes. 

(5) Taking equal masses of fine granules of zinc in two test

tubes A and B.

H2

10∘ C

H2

https://dl.doubtnut.com/l/_N1lXIIO8XMbu
https://dl.doubtnut.com/l/_BvKyb7648Fck


A. 3,4,5,1,2

B. 5,4,2,1,3

C. 2,1,3,5,4

D. 5,4,2,3,1

Answer:

View Text Solution

30. The graph given below shows the change in

comcentration of 'B' with time for the reaction .

Identify the steps given below in sequence for determining

instantaneous rate. 

(1) Find the slope of y-axis, that is  gives change in

concentratino of 'B' , whereas change in the x-axis, that is

A → B

y2 − y1

https://dl.doubtnut.com/l/_BvKyb7648Fck
https://dl.doubtnut.com/l/_LPWyFzWFNlUT


 gives a small change in time interval. 


(3) Slope of the tangent is equal to instantaneous rate. 

(4) Draw the tangent on the curve at a particular instant of

time 't'. 

A. 3,1,2,4

B. 1,2,3,4

C. 4,2,1,3

D. 4,3,1,2

x2 − x1

https://dl.doubtnut.com/l/_LPWyFzWFNlUT


Answer:

View Text Solution

31. For the reaction  , identify the correct sequence

of steps for the calculation of average rate of reaction. 

(1) plotting a graph of concentration of 'A' at various time

intervals. 

(2) identification of  and  at different time interval 

and  , respectively by reading the graph 

(3) Calculation of  


(4) finding out the experimental values of concentratiions

of 'A' at regular intervals

A. 4,2,3,1

A → B

C2 C1 t2

t1

C2 − C1

t2 − t1

https://dl.doubtnut.com/l/_LPWyFzWFNlUT
https://dl.doubtnut.com/l/_aW2l7gpeapgv


B. 4,1,2,3

C. 3,2,1,4

D. 1,2,3,4

Answer:

View Text Solution

32. Initial number of moles of reactants taken in a closed

reaction vessel is given. Percentage degree of dissociation

is also given . Identify the correct sequence of steps to

calculate  value. 


(1) calculation of equilibrium concentrations of reactants

and products 

(2) calculation of equilibrim concentration number of moles

kc

https://dl.doubtnut.com/l/_aW2l7gpeapgv
https://dl.doubtnut.com/l/_QbUgzjfwk8Dg


(3) writing equilibrium constant expression for the reaction

(4) calculation of  value by using the equilibrium

concentration

A. 4,2,3,1

B. 2,1,3,4

C. 3,2,1,4

D. 2,1,4,3

Answer:

View Text Solution

kc

33. Which among the following reactions is an example of

instantaneous reaction under normal conditions ?

https://dl.doubtnut.com/l/_QbUgzjfwk8Dg
https://dl.doubtnut.com/l/_OswCnpjwsn00


A. 

B. 

C. 

D. 

Answer:

View Text Solution

2H2 + O2 → 2H2O

N2 + O2 → 2NO

NaOH + HCl → NaCl + H2O

C12H22O11 + H2O → C6H12O6 + C6H12O6

34. The rate of the reaction between ionic compounds

cannot be determined because they are generally

A. immeasurably slow reactions

B. moderately slow reactions

C. instantaneous reactions

https://dl.doubtnut.com/l/_OswCnpjwsn00
https://dl.doubtnut.com/l/_cXA1TiDYECru


D. not precipitation reaction

Answer:

View Text Solution

35. For a reaction , the rate law is written as 

 . Doubling the concentration of 'A' without

changing concentration of 'B' increases the rate of reaction

by

A. 2 times

B. 4 times

C. 8 times

D. 16 times

A + B → C

r = k[A]2[B]

https://dl.doubtnut.com/l/_cXA1TiDYECru
https://dl.doubtnut.com/l/_ZbmFchhbFyVP


Answer:

View Text Solution

36. Identify the common property for a chemical reaction at

dynamic equilibrium

A. The measurable properties like concentration ,

density , colour, pressure , etc. , remain constant at

constant temperature .

B. The forward and backward reactions take place with

the same rate.

C. It can be achieved from both directions

D. all of the above

https://dl.doubtnut.com/l/_ZbmFchhbFyVP
https://dl.doubtnut.com/l/_ED9IGjLrZwc6


Answer:

View Text Solution

37. Which of the following  values corresponds to the

maximum yield of the product ?

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

kc

9.2 × 102

1.8 × 10− 15

2.8 × 103

3.4 × 10− 25

https://dl.doubtnut.com/l/_ED9IGjLrZwc6
https://dl.doubtnut.com/l/_T1UfkXEzWCZ0


38. For a reaction  , if the activation

energy of backward reaction is more than that of forward

reaction, the forward reaction is

A. endothermic

B. exothermic

C. reaction need not necessarily involve heat changes

D. cannot be predicted

Answer:

Watch Video Solution

A + B ⇔ C + D

39. According to Le Chatelier's principle,

https://dl.doubtnut.com/l/_FbJ4gWfWnXvF
https://dl.doubtnut.com/l/_IbNuASscNhRh


A. an increase in pressure always causes a change in

position of equilibrium for any reaction

B. the yield of  decrease from its constituents at

lower temperature

C. an increase in temperature causes a decrease in the

value of Kc for an exothermic reaction.

D. the  is decrease for the reaction 

 , if the concentration of A is

increased

Answer:

Watch Video Solution

NH3

kc

A ( s ) + B ( g ) → C ( g )

https://dl.doubtnut.com/l/_IbNuASscNhRh
https://dl.doubtnut.com/l/_Idh2zi23i0us


40. In which among the following reactions, the formation

of product is favoured by decreasing the temperature or

volume ?

A. 

B. 

C. 

D. 

Answer:

View Text Solution

2SO3 ( g ) ⇔ 2SO2 ( g ) + O2 ( g ) − q

N2 ( g ) + O2 ( g ) ⇔ 2NOg − q

4NH3 ( g ) + 5O2 ( g ) ⇔ 2NO ( g ) + 6H2Og, ΔH = − ve

2NO ( g ) + O2 ( g ) ⇔ 2NO2 ( g ) , ΔH = − ve

41. The rate of a reaction depends on the

https://dl.doubtnut.com/l/_Idh2zi23i0us
https://dl.doubtnut.com/l/_Ai4oXoYOdu3g


A. temperature of the reaction

B. catalyst

C. concentration of the reactants

D. all of these

Answer:

Watch Video Solution

42. If the formation of NO and  from , the rate of

production of

A. NO and  are equal

B. NO is double the rate of consumption of 

C. NO is twice the rate of production of 

O2 NO2

O2

NO2

O2

https://dl.doubtnut.com/l/_Ai4oXoYOdu3g
https://dl.doubtnut.com/l/_tmeIO2zFPDOU


D.  is twice the rate of production of NO

Answer:

Watch Video Solution

O2

43. For a reaction  , the rate law is written as 

 . Doubling the concentrations of both of 'A'

and 'B' increases the rate of reaction by

A. 2 times

B. 4 times

C. 8 times

D. 16 times

A + B → C

r = k[A]2[B]

https://dl.doubtnut.com/l/_tmeIO2zFPDOU
https://dl.doubtnut.com/l/_YkhFW2YIN5Ha


Level 2

Answer:

Watch Video Solution

1. Nitrogen dioxide gas dissociates to give nitric oxide and

oxygen. For this reaction, when a graph is ploted between

concentration of  and time, the slope of tangent

drawn at time t=10 s is found to be  mol 

 .predict the slope of the graph at t=10s when the

concentration of NO and  are plotted against time.

Justify your answer.

Watch Video Solution

NO2

6.8 × 10− 4

L− 1s − 1

O2

https://dl.doubtnut.com/l/_YkhFW2YIN5Ha
https://dl.doubtnut.com/l/_2Br9SYmBODyT


2. Based on the following curves predict in which case the

rate of reaction would be more and justify ? 

View Text Solution

3. Hydrogen peroxide decomposes into water and oxygen.

The uncatalysed reaction has activation energy of 86 KJ/mol

. The  value in the presence of acetanilide is 112 KJ/molEa

https://dl.doubtnut.com/l/_yS3B9LM2igjT
https://dl.doubtnut.com/l/_eguVmnnXzEsT


and in the presence of  it is 49 KJ/mol. What

conclusion can you draw from the above observations ?

Watch Video Solution

MnO2

4. In the decomposition ,  oxygen

gas is produced at the average rate of  mol 

 . Over the same period what is the average rate of

production of  and loss of 

Watch Video Solution

2N2O5 ⇔ 4NO2 + O2

9.1 × 10− 4

L− 1s − 1

NO2 N2O5

5. Energy profile diagram for a reversible chemical reaction

is given . On the basis of the given diagram , explain the

https://dl.doubtnut.com/l/_eguVmnnXzEsT
https://dl.doubtnut.com/l/_vRKdPC8KwDx8
https://dl.doubtnut.com/l/_kVo9vDYPwjZ0


effect of temperature on the equilibrium 

View Text Solution

6. For a reversible reaction, the activation energy of a

forward reaction is 85 KJ/mol . The net reaction is

assoicated with the release of 15 KJ/mol . What is the

activation energy of the backward reaction ? Explain it on

the bais of the collision theory ?

Watch Video Solution

https://dl.doubtnut.com/l/_kVo9vDYPwjZ0
https://dl.doubtnut.com/l/_mVokfHnBHEU4


7. On what factors do the equilibrium position and

equilibrium constant depend ? Explain by giving

appropriate reasons .

Watch Video Solution

8. In a gas phase reaction , the decomposition of 

takes place at  and 1 atmosphere pressure. It

percentage degree of dissociation is 40 per cent . Assuming

that all gases in the reaction behave ideally, calculate the

density of the equilibrium mixture. [atomic weight of

phosphorus =3 and chlorine=35.5]

View Text Solution

PCl3

273∘ C

https://dl.doubtnut.com/l/_mVokfHnBHEU4
https://dl.doubtnut.com/l/_TMXnuGei4Xea
https://dl.doubtnut.com/l/_EvpCqP705G3V


9. Carbon monoxide and water vapor react to give  and 

 in a vessel of 2 L capacity at 1090 K . Equilibrium is

established and the number of moles of various

components is found to be 0.8,0.6,0.4 and 1.2 mol ,

respectively. Calculate  value. 1.2 mol by increasing the

concentration of  at the equilibrium , find the number

of moles of  to be added to the reaction mixture at the

same temperature.

View Text Solution

Co2

H2

Kc

CO2

CO2

10. For a gas phase reaction

, the rate law is given as 

 . Explain how the rate of reaction

Cl2 + CHCl3 → HCl + CCl4

r = k[Cl2]1 / 2[CHCl3]

https://dl.doubtnut.com/l/_A8RXVoxjuLjN
https://dl.doubtnut.com/l/_C1G4HjYbMZ3x


varies when the concentration of chlorine is doubled . Give

units of rate constant

View Text Solution

11.  

The order of reaction with respect to  is  and with

respect to other reactants is one. Complete the following

table. 

View Text Solution

BrO −
3 + 5Br − + 6H + → 3Br2 + 3H2O

BrO −
3 2

https://dl.doubtnut.com/l/_C1G4HjYbMZ3x
https://dl.doubtnut.com/l/_70OyUK6S0ZCG
https://dl.doubtnut.com/l/_wLt3lgWoSbMb


12. A reaction takes place in two steps. The rates of the two

elementary steps are given. On the basis of these, predict

the rate of reaction with changes in concentration. Also the

given units of rate constant are 

Overall reaction 


 in the first step, r  mol 

 


, in the second step ,  mol 

View Text Solution

2A ( g ) + B2 ( g ) → 2AB ( g ) →

A + B2 → AB + B = 3.2 × 104

L− 1s − 1

B + A → AB r = 1.9 × 106

L− 1s − 1

13. A chemist was studying the reaction of type

 experimentally . He

found out that the order of the reaction is 2. Complete the

2A ( g ) + 2B ( g ) + C ( g ) = 2D ( g )

https://dl.doubtnut.com/l/_wLt3lgWoSbMb
https://dl.doubtnut.com/l/_nse0TkkqC9Pt


following table based on the experimental results given by

him. 

View Text Solution

14. Energy profile diagrams for hypothetical reaction

are given below. Predict the slow and fast steps from these

two reactions. Also identify the factors that favour the

2A ( g ) + B ( g ) → 2D ( g ) and X2 ( g ) + Y2 ( g ) → 2XY ( g )

https://dl.doubtnut.com/l/_nse0TkkqC9Pt
https://dl.doubtnut.com/l/_Ez8uMMrgH9Q3


formation of reactants from products. Justify. 

View Text Solution

15. From the three energy profile diagrams A,B and C, find

out which of the above irreversible reactions gives

maximum yield within a given period of time ? Justify.

[Consider that the initial concentration of the reactants

https://dl.doubtnut.com/l/_Ez8uMMrgH9Q3
https://dl.doubtnut.com/l/_SJzCGyiygT1O


and temperature is same for all the reactions. ] 

View Text Solution

16. Why is the reaction of  to  not rapid ini clean

and dry air ?

View Text Solution

SO2 SO3

https://dl.doubtnut.com/l/_SJzCGyiygT1O
https://dl.doubtnut.com/l/_QidtsMH2qgn8
https://dl.doubtnut.com/l/_eyCIIco4FNVJ


17. Change in temperature results in change in equilibrium

position . However, the addition of a catalyst results in no

change in the equilibrium position . Justify.

View Text Solution

18.  .

Oxidation of sodium sulphide formed is the important step

in the extration of silver from its ore . Justify.

Watch Video Solution

Ag2S + 4NaCN ⇔ 2Na[Ag(CN)2] + Na2S

19. An absent-mined prodessie, Mr Waage, took elements A

and B in a reaction vessel at room temperature, to study

the reaction  He took theA + 2B ⇒ 2C + D.

https://dl.doubtnut.com/l/_eyCIIco4FNVJ
https://dl.doubtnut.com/l/_nRvALQY5FAet
https://dl.doubtnut.com/l/_tnXxEL1LrKmz


concentration of B as 1.5 times the concentration of A. After

the reaction reached equilbrium, he round that the

concentrations of A and D were equal. However, he forgot

to calculate  and removed oneof the products from the

mixture. Now, can you calculate  for the equilibrium

attained in his experiment and help him out ?

View Text Solution

Kc

Kc

20. When  g of solid  is intoroduced into a 2 L

flask at  40 per cent of the solid  decomposes

into two gaseous products, that is  and HCl. Calculate

the Kc. What would happen if more amount of  is

introduced into the flask ?

View Text Solution

2.82 NH4Cl

30∘ C. NH4Cl

NH3

NH4Cl

https://dl.doubtnut.com/l/_tnXxEL1LrKmz
https://dl.doubtnut.com/l/_TSMdxFHb8BPj


21.  moles of CO thken in a 2 L flask is maintained at 750

k in the presence of a catalyst so that the following

reaction can take place:  When

hydrogen is introduced, the pressure of the system in

increased to  antm from  atm at equilibrium

and  moles of gaseous product, methanol is formed.

Clculate 

View Text Solution

0.5

CO + 2H2 ⇔ CH3OH.

23.629 15.129

0.08

kC.

22. A mixture of  mol of  mol of  is

placed in a 3 L container. When the reaction

 reaches the equilibrium, the

concentration of  is 0.1 M. Calculate the concentration of

0.75 N2 and 1.20 H2

N2 + 3H2 ⇔ 2NH3

H2

https://dl.doubtnut.com/l/_TSMdxFHb8BPj
https://dl.doubtnut.com/l/_I9xdvMCPziJT
https://dl.doubtnut.com/l/_aSoMvaeseBTx


Level 3

 when the reaction is carried out with double

the number of moles.

Watch Video Solution

N2 and NH3

1. What is the use of catalytic convertic in automobile

exhaust systems ?

View Text Solution

2. From the above three energy profile diagrams find out

which of the above irreversible reactions gives maximum

yield within a given period of time ? Justify. [Consider that

https://dl.doubtnut.com/l/_aSoMvaeseBTx
https://dl.doubtnut.com/l/_t5wkhEzm2dAL
https://dl.doubtnut.com/l/_z2Qp5oioXxN2


the initial concentration of the reactants and temperature

is same for all the reactions.] 

View Text Solution

3. The decomposition reaction  takes

place on platinum surface. Here, the rate of reaction is

independent of the concentrations of the reactant .

N2O → N2 + O2

https://dl.doubtnut.com/l/_z2Qp5oioXxN2
https://dl.doubtnut.com/l/_SVqrRHUT7OeP


However, when this reaction is carried out in the absence of

platinum surface, the rate of reaction depends on the

concentration of the reactant How do you account for this

?

View Text Solution

4. Energy profile diagram for a two-step reaction is given.

On the basis of given diagram, predict the slow and fast

steps in the reaction. Explain it on the basis of collision

theory. Predict the factors that favour the formation of

https://dl.doubtnut.com/l/_SVqrRHUT7OeP
https://dl.doubtnut.com/l/_m4Tm7KzRlR8E


reactants from the products. 

View Text Solution

5. Explain the effect of addition of CO and  and solid

carbon to the equilibrium mixture separately. Also explain

the effect of addition of all the three simultaneously . What

happens to the equilibrium when the above changes are

carried out in a container having less volume ?

View Text Solution

O2

https://dl.doubtnut.com/l/_m4Tm7KzRlR8E
https://dl.doubtnut.com/l/_rRLVKFzoEXRM


6. A 1 L reaction vessel contained 1 mole each of solid

 at a temperature of  . When

the decomposition of  was carried out ,

equilibrium is established  value at that temperature is

100. Calculate the equilibrium partial pressures at which 60

per cent dissociation of  takes place at a lower

temperature where  value is equal to 200  .

View Text Solution

NH4HS, NH30 and H2S 150∘ C

NH4HS

Kp

NH4HS

Kp atm2

7. Under what conditions , addition of insert gas affects the

equilibrium position in case of the following equilibrium at

constant temperature . Give a reason in support of your

answer. 

https://dl.doubtnut.com/l/_rRLVKFzoEXRM
https://dl.doubtnut.com/l/_qz4kzpFgWGrR
https://dl.doubtnut.com/l/_AZxj97zZ3JRJ


(a) decomposition of  to  


(b) decomposition of  


(c) formation of  from 

View Text Solution

NO N2 and O2

SO3

CH3OH CO and H2

8. In a reaction , A is converted to C with the formation of

an intermediate B. On the basis of the given graph compare

https://dl.doubtnut.com/l/_AZxj97zZ3JRJ
https://dl.doubtnut.com/l/_8hgs23ah9uF8


the rate constatns. 

View Text Solution

9. Nitric oxide can catalyse ozone formation in troposhere .

Justify.

View Text Solution

https://dl.doubtnut.com/l/_8hgs23ah9uF8
https://dl.doubtnut.com/l/_E3sLqtcS02gH
https://dl.doubtnut.com/l/_YQHdgrhTfWUY


10. Carbon monoxide and water vapour react to give 

and  in a vessel of 2 L capacity at 1090 K. Equilibrium is

established and the number of moles of various

components is found to be 0.8, 0.6, 0.4 and 1.02 respectively.

Calculate  value. If the concentration of CO has to be

increased to 1.2 mol by increasing the concentration of

 at the equilibrium , find the number of moles of 

to be added to the reaction mixture at the same

temperature.

View Text Solution

CO2

H2

Kc

CO2 CO2

https://dl.doubtnut.com/l/_YQHdgrhTfWUY

